Cumulative cell number (cells mL Supplementary Note 1
Gelatin is a suitable substrate for immobilizing trypanosomes under physiological conditions
We found that a final concentration of approx. 6 % (w/v) type A gelatin from porcine skin in TDB or PBS is well suited for immobilization of trypanosome BSF at 20 °C.
Trypanosomes were immobilized for different periods of time and subsequently recultivated to test the effect of the gelatin solution on cell viability. For this purpose, triplicates of 5 × 10 6 trypanosomes in 100 µL TDB were mixed with four volumes of 10 % gelatin solution and incubated at room temperature for either 0, 1, 2, 3, 4 or 7 hours. After incubation the cell-gelatin solution was heated to 37 °C. 100 µL of the cell-gelatin solution (1 × 10 6 cells) was suspended into a total volume of 10 mL HMI-9 medium. Subsequent cell growth was monitored for 72 hours using the standard cultivation procedure (Supplementary Fig. 1 ).
Diffusion of the VSG is not impaired by gelatin
We analyzed the effect of 6 % (w/v) gelatin on the diffusion of VSG on supported membranes. For this purpose, VSGs were incorporated into supported membranes that had been spread on glass cover slips. Diffusion of VSGs was analyzed by FRAP in the presence and absence of 6 % (w/v) gelatin in PBS at 20 °C. Neither the diffusion coefficient nor the mobile fraction of VSG were reduced in the presence of solid gelatin (Supplementary Table 1 ).
Supplementary Methods

Constructs and transgenic trypanosomes
For the generation of VSG121 and VSG117 N-glycosylation deficient cell lines VSG N-glycosylation signal peptides (N-X-S/T; X not P) were destroyed by site directed mutagenesis. VSG121 was mutated in position 434 of the mature protein to replace the endogenous threonine by alanine. VSG117 was mutated in position 422 of the mature protein to substitute threonine by alanine.
VSG overexpression
Overexpression of VSG was carried out using the tetracycline inducible cell line 
Incorporation of mfVSG into lipid bilayers
SOPC and DOPE-biotin were dissolved in chloroform, dried by a stream of nitrogengas and rehydrated in vesicle buffer (20 mM Tris-HCl, pH 7.4, 50 mM NaCl and 0.5 mM CaCl 2 ) under vigorous shaking to yield a final lipid concentration of 1 mM.
Vesicle formation was triggered by sonication until a translucent lipid suspension was formed. A hydrophilic glass cover slip was mounted in the sample chamber and as a rule 1 mL SUV solution was applied. After incubation for 1 hour at 37 °C, the sample was washed with 50 mL of vesicle buffer.
For the preparation of heterogeneous protein layers, consisting of mfVSG and varying concentrations of neutravidin (Invitrogen, Darmstadt), increasing amounts of DOPE-biotin were added to the SUVs. After spreading of the doped SUVs onto hydrophilic glass cover slips, fluorescently labeled mfVSG was added and the diffusion was measured. Then 5 nmol of neutravidin in vesicle buffer were added to the sample chamber followed by an incubation period of 1 hour at 37 °C, after which unbound neutravidin was removed by washing in vesicle buffer.
Reconstitution of mfVSGs into proteoliposomes
SOPC and mfVSG were mixed with 1 % (w/v) sodium deoxycholate in vesicle buffer at a molar lipid-to-protein ratio of 40 to achieve the highest possible packing of mfVSG in proteoliposomes. The mixture was agitated in the dark for 30 min at 30 °C, followed by 90 min incubation at 37 °C. Sodium deoxycholate was removed by incubating two times each with 100 mg SM-2 Biobeads for 60 min at 37 °C.
Proteoliposomes and non-incorporated mfVSG were separated by ultracentrifugation in a four-step sucrose gradient (2 M, 1.2 M, 0.8 M, 0.4 M in vesicle buffer) at 120.000
× g for 18 h at 4 °C. The mfVSG containing proteoliposomes were collected from the sucrose gradient and dialyzed two or three times for at least 8 h against vesicle buffer.
Relative quantification of mfVSG in bilayers
Trypanosomes from an exponentially growing culture were washed three times with ) were used to compare the VSG density on supported membranes with the density on the trypanosome surface.
FRAP of mfVSG on cells
Line-FRAP measurements of labeled trypanosomes were performed at a constant temperature of 20 °C. Ten pre-bleach and 100 post-bleach images were recorded at 2 fps. VSG diffusion half-life () and mobile fractions were determined using a single exponential function and data normalization according to Phair et al. The data were statistically validated with an unpaired and two tailed t-test (GraphPad Prism 5.0f).
FRAP of mfVSG on supported membranes
The diffusion coefficient and mobile fraction of the mfVSG on artificial membranes was determined by FRAP at a temperature of 20 °C. Typically 10 pre-bleach and 100 post-bleach frames were recorded at 2 sec per frame and 5 µm bleach spot radius.
Data analysis was performed according to Soumpasis et al.
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Single-molecule Tracking
As the algorithm requires a starting guess for D in , which may also influence the (Supplementary Fig. 5 ).
